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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide the annular disk clamp for fixing a disk 
stack to a spindle motor. 

SOLUTION: This annular disk clamp 400 is called a shrinkage fitting clamp, 
and is required to be heated to expand before inserting this clamp into a hub 
33 of the spindle motor. After the insertion into the hub of the spindle 
motor, an external load 415 in the axial direction is given to the disk clamp. 
When the disk clamp is cooled while the external load is given, the clamp is 
shrunk to provide the hub of the spindle motor with grip force. Subsequently, 
the external load is removed. The annular disk clamp has an upper surface 403, 
a lower surface to be in contact with the disk stack and an inner 
circumferential surface 413 to be in contact with the hub. The inner 
circumferential surface is brought into contact with an outer diameter (outer 
side cylindrical surface) 414 of the hub in an optimised area 406 to be in 
contact with the hub to provide the grip force locally on the hub. 
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Abstract Text - FPAR (2): 

SOLUTION: This annular disk clamp 400 is called a shrinkage fitting clamp, 
and is required to be heated to expand before inserting this clamp into a hub 
33 of the spindle motor. After the insertion into the hub of the spindle 
motor, an external load 415 in the axial direction is given to the disk clamp. 
When the disk clamp is cooled while the external load is given, the clamp is 
shrunk to provide the hub of the spindle motor with grip force. Subsequently, 
the external load is removed. The annular disk clamp has an upper surface 403, 
a lower surface to be in contact with the disk stack and an inner 
circumferential surface 413 to be in contact with the hub. The inner 
circumferential surface is brought into contact with ah outer diameter (outer 



side cylindrical surface) 414 of the hub in an optimised area 406 to be in 
contact with the hub to provide the grip force locally on the hub. 
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0(4. Ay33tf a?40Sr*t?f a? -X? y 
?3 84DtOT*vh$^. f a? • 97 

40 >T4 0 0O3a^N7'3 3i:f a?4 0^3>fCMS: 
-T4wt^40. fa? • ?7>-7°400{4ffi&t& 
fa? • 9yy7°4 0 0CD<§illb4 1 5tjD 
X^4»*|6j?t-a5^at4-5T, f a? • ?7V7 
4 0 0**^3 3t«#«»3fl6 (lT^^««rt 
4) . iOJMfcWfctt. Ay«j|KS«4 0 6t=*i»t4^ 

U'yT7] ittcbh. mjrmmtfm£ztiT a? • 

? 7 ^7*4 o o *>'M& tftbZtitzmxy\73 3 IfZiObl 

7J) * l \ ^=B9Sa«4 0 6(C*JV^A7*3 3tdlDi4> 
^14. 

50 [0023] 01OJ4. ^7*3 3t«&H»-r4lirof 



9 

4X9 • 9yy~T4 0 0 <y)fefc0£^U 01 Hi. a 
7" 3 3 tfft Lfc&tf)f a;-?5^'400^) 
KXilSr^T. BOfSUtf a? • ?5:/7'4 0 0£. 
f a?4 0fcA7*3 3££fcf a? ^^7?38 
WSffl-fl>fc£. fa? ■ 9yy?4 0 0 <0|*ifflfG4 
1 3<9ilg{i, A7*3 30*M£ (^ffllRMffi) 4 1 4± 
*)t>Jz1*\\ T4X9 ■ 9yyy°4 0 0Z.to$&Lt:tZ 
cof 4 x 9 ■ 9 v yy'4 0 0 b at* 3 3 eMWSSStot: 
• ?5y7*4 0 014, >v733fcfc*4 
Sixl>,r,>:&<f 4 x?4 0<Z)±ffii2S«fcfl»A3;fi 
S. ±B40 lfcitf403#, f a?40<0±ffii 

[00 243 T4X9 ■ ?7xr400##au fW 

iWWWffitff IX? -9? y?4 0 0 «JD;b& t . f 
a? • ?7XT4 0 0J4. HI HC0teftS4 1 IX 

A^3 3k««rt-*J:3fc*4. 4 15(ctDtW^h 

0 OfcmfrtortfflCEBEStf (0!|gftJS4 1 
fcJSfc) . ±ffi4 0 1i±ffi4 0 3£-f£>L (SE8I4 

1 6T$L^J:d(C) . fa? • ?5V74 0 0#, 
f 4 * ?«J!MH«4 0 6 1 vc/\7 3 3 £?* »J -y r^J 
*JDi4. f a? • ?yyy°4 0 0£ftXltd£X\ 
4 1 5t?HiB*^jDtTV^??fSS:^*-ri). -«{c, 

fa? • ?5>-r4 0 0ti, ^r3 3tf a? • ? 
7^74 0 0 aiHOJWfcWKff* ? y ? ffifi(= J: 0 

«.X<7)t 4X94 0£H5ttTf 4X9 ■ X9-/938 
ZftfcthtiK ZoX'%^m&te. T4X9 -9yyT 
3 3 * £ f: S . B©X ? y ?^f«tc J: 

vmztiim. m^naimm^mitzmx 

T4X9 ■ X9 -v 9 3 8mh7]<7>ZkZVit, Mftft 
li, ffl«, A^»MrtW*4 0 67»^f9>&*ffifrWfclni 
/Y7"3 3 i:f 4X9 ■ ?5>-r4 0 0O 
IH<3JMHJ«fc:tfaW-*. A7!BftMM4 0 6 
fia^j£<t^tt'fk$-frl.c:fctcJ:-?T. fa? • ? 
7yr400{i, A7*33tf a? • ?7>7 , 400 
«IBt***W«ffi»* i e«fcLifir<*0, fa? • 
? 7 >T#n73 3frbm->X9\-timffi&i>mTt& 
kktfc. fa? -X?-y?38£cfc95£V^tttt7J 

£>tc. A/33tfa? • 9yy74 0 0cr>ffl(r>mm 
ffi»fc*&<T*sfc*>fcf a? • ? 7^7-4 0 0 5-1? 

f a ? ■ H 7<O^W0#£XS"f £ fc (i=5r < . 
•fKcb-h, fa? • 9yyT40 0frL>&*>&WLiffl. 

[0025] Kr^Oct 3C, Ay««MH«4 0 6(4. 7c 
* £5Sgx? -y ?WM$ri§« uqfcfcif 0 fcfi&CJ: 5 (c 



(6) WWl 1-1 6237 

1 0 

«IHfc*#l4. 51$. f 4X9 ■ X9 -y9 3 8(DM&tf 
**<**fc* (fcfc*.ti\ fa? • X?y?38# 

a73 3l,ZlNb&9'V v7lj&KtiSlMfltb*)lzm&. 

A^«nffl«4 0 6<o«tffla«. 1^. fa? • ? 

7^7*4 0 OiO+iftffWlJ: *) i^UifcffiaSfu * 
ttdMKi: fa? ■ 9y yy'4 0 o^mwitoM^rt 

io mpth. xv^ZK^y'immmoezm-t&z 

tlzk-oX. T4X9 ■ 9 yyr 400^X^X^3 

3t,ztoibti&9'v vyjirfmmtmizis.K tzm&fct- 

Ojfi<tfcV^T. A7"33i:f a? • ?5y7*4 0 0 

tfffltfMWMfifti: f a? ■ ? y yy'4 o o tfom^ffltt 
£#Jtt£) . locoHi^SiT'fi. +4fi{fWifcA7' 

^gMffl«4 o 6comma. Gmm^T v vrm 
mitcvy WxTzmixzyvz.-fizx^xi'S 

20 [0026] immfflmX'ii. fa? • ?7^7* 
4 0 0(i. $«72 4. 2mmi7)|*lflt, ^3 2mm^?MI 
fc s *tH . 9 1 mm<7)ft££ftO. §A>tC s _tffi4 0 1 
t4 03<0lBt»)ftS<TX:aitt, ^57* cOAJKSr* 
L. ftrl . 1 5mmO»8t*4. C^H!fi^®t'(i, 
A7 , ^M^4 0 6{i, ±B4 0 l«tOt>^0. 4 5m 
mTtCiea§il. »590kg 300 lbs)(^ 
fVvrjlZ&mi-Z, +4ttfftt«i, ±ffi40lJ;'9 
&#J1. OmmTT'iJ:^. A 1 -2 0 2 4*>^&A 
7"33i:A 1 - 7 0 7 5*»4>*4f a? • ?5y7*4 

30 00O«*. MMiMKiiftO. 25X'hh. 

[00273 /\yimmm o 6 t««w*f a? • 

9yyr4 0 0OF*lJ§lffi4 1 3ti» /hS*Ayi»|JH||ji 
4 0 6 £f&*«-S««$r!K toi 
6.011 14. f-A°ffl^4 l 9 kifcK«¥ii i 0rtH«4 
2 0<7)H<?}f a? • 9yyT4 0 0<?>foWm4 1 3fc 
»JSS*ifcA^«|JHR«4 0 6 Sr^-t. f ^<i«4 2 
1 ti, 3 Wi«W4 2 0^0 fcTtC»JSS*l* . 
[0 0 28] 01 2(i, fa? • ?5y7-7 0 0^01*1 
Hffi7 1 3C#jfi3*lfcRttW«7 2 3 S^-f . 
40 Hg7 2 3«i. gffl^7 2 0fcg«^7 2 lOlBlC**. 
A7*M««7 0 6«. g*cffl*7 2 3eO±^eomzm 
mZtlh, f-A^7 19fi. S«^«7 2 0 e t0t 
±fci£B§^, f-A'^7 2 2(i. g^Ji7 2 0«t 

[0 0 29] 013«i» fa? • ? 7^7-8 0 0^ 
m8 1 3 tc»«S*ife*R»fW«8 2 2 C J: ->T»JR 
SitfeAy«tt««8 2 5 . *P3»««8 2 2 

li, *mm¥M%mm8 2 1 1 8 2 3«rat=ft6. ¥a 

ffi$8 2 1 0±ttif -A-ffl^8 1 9jMEif S*U ¥fi 
50 flW8 2 3<0Tfcttf— >"<flttB8 2 4*«EaS*l*. 0 



1 1 

140:, fa; ■ 97>T9 0 0<r)n%m9l3\,zB 

fcztitz^ymfsmm i a s^-t. ^y#tm&9 1 

4tt, ±ffll<0f-A®$9 1 9 tTfflH^f— A*^1S9 2 

[00 30] 01 5ti. fu? • ;7>rioooi7) 

flfflffil 0 1 3±Wr-^JSl 0 1 9 k 1 0 2 oon 
TJttRS#ifc^y»«MIWIl 0 1 4£Srf . f-Afiig 

1 0 2 OtfTFfctt, ItlSWPFii'SrfRW 1021i:i$l 
-W-ytjWi 0 2 2#*4. 

[003 1]Hl6Ji, flfflffll 1 1 30Jt«8iW*B ; 5: 
jS« 1 1 2 0 1 1 1 2 1 <^IBt»lSS<tfcAytS(MS« 

1 1 0 6$-7jcf . ¥fi1R«l 1 2 0O±(c(i, r-A'ffl 
«l l l 9#KH£fu ™i«<l l 2 i«)Tfctts f 

1 0 0 3 2 3 II 1 0 *H 1 6 (c^ LfclBfiBnti. 

'\^%%Mmmm-t&zkz*?. hio&oih 
i 6t*LfcA7«iMW»i. a«. fu? 
r^+ifttfWifcf a; • ^5>-r<7)±ffi<7)raT'^ 
$ *ii> ^ t teas $ tut ^. ^T'fSM^ossi 

±t»&. fa; • ;5>T<9rt$ffiWt«w>h$3: 

SStt-t* - k S . & 5 -S&OttfflY, flISffiS 
fcSttfc (tit Hi. ffTLfc) fa^-^ 

;7?rtof a?* 5 , fa; ■ x^-y^o+'iMftA 1 
fa; • x;-y;co4"M*^ 

[ o o 3 3 j v±mmz&^x , *%9i*wgaitft 
wemixwmLit. 

[0034] ikfrk LT. *W»*>»JftfcmTJ2lT 

[0 0 3 5] ( i ) 'J?%<ki> io<7)f a;£7.e>- 

fa;iiii©tts«MtJ 
£tr 'J y^ttf a ; • ; ? > 7\ 

( 2 ) i^-^emkmn&Mifi. v yrv&iz? 

te ( i ) cEBwyy^a? • ;5y7*. 

(3) ^±m-m*K 3>t'a.-? ■ ^SiU-hwis 
mm^T'jy^zx^x^^tii^n < 1 ) tsio 



(7) 1-16237 

1 2 

( 4 ) mmti\ ^?immmffif8.?z>'j>%< t 1, 1 

( i ) (ceaayy/tt? a; • ;?yr. 

( 5 ) M^«sj!«B«*flufrr 1 1> 2 

-?Of-/A-ffl£&tj_biB ( 1 ) £.m&>*jyy#T a 

; • ?yy7. 

( 6 ) mtf. H7mm*mi-i'j?*< 1 1, 1 
mmsmt'ytcK t t> 1 mymk z-tttiR 

( 1 ) tce«<oyy^«T a; fyyr. 

10 ( 7 ) rtffliB^. /N7*fi^Siif8£*tj£^l>^&< t i>2 

o*>s#jii***, A/'juw*'. mummism 

fa; • 9yy~r. 

(8) rtfflffl* 1 . a7«*HW**»J^*¥PMSB«:* 

tf±iE ( 1 ) wmn 0 >?#rr a; • ; yyr. 

( 9 ) miffliAK $ fefcJJBt**. WSHRWfl-Lffi 

mizzvmmm^mfrhMztix^zm 

( I ) aEt&ivyyvtT a; ?yy7. 

(10) fU?S«IS4' 1 8tt(R«CJ:->T#J*S 

20 ixi.±ie ( 1 ) teKK^yy^tff a; • ;?>7\ 

(II) xey K/V ■ 2^7 hfcBXO ft»t4»ii. ?MIP3 

o<7)fa;t. yy^f a; • ;5yrt&^ 
vyrvtr a; ■ ;?>-7>\ 4"Aft(fttt±ffi 

mmk*-&XST 1 X9 ■ Yy47 ■ IsXtJ*. 

30 (12) ^ymm&mmtf. >^t v y?m < x 
; • tyyrmnmmmn u y/«f a; • ;5> 
rcomiEWlstcs^^, y^ttf a; • ;5yr 

(11) tClBtt^f -f X; • 7* ■ yXf A. 

(13) +4Wfffl^'. 3ytW-y*il/-ht 

RBBS^'jy^JcioTifcjeSftiJJE (11) WE 
Ktf)f a; • Yy47- y^f A, 

(14) rt^jSffi^", A7«M««*«rtW6^< t 
t, 1 o<0f -A-fflt 4-&< 1 1 1 OiOTtiffiSrW-rSi 

40 IB ( 1 1 ) fcBSW>f a; • F5-f7"- i/XfA. 

d5) rtwiB^, Ar«*Mi«tfliJiw-*^< 1 1 
2ocof-/N-ffi5r-^tf±fE (in tciea^f a; • 

K7^f 7*- WfA. 

(16) Afllftf. A7-««sSW*»jW4^Sr< t, 

i mmmt&%< k t) i o<7)^a®t * *o±ia 
(in ciBJfcof a; • K5^f 7* • w a. 

(17) rtffliB* 4 . A7*««j!l«*«WW*iWr< k t> 

»CJ:->T»JS3ftfc±IE (11) CHW»f a; ■ 
50 KiM 7 • yXfA. 



( 8 ) 

1 3 

(is) mm#. ^wmmm^-t&^mm 

*tf_hie (11) izimnr <X9 YHf- 

(19) tmmm\ s^k. ffiizx^xmmmoi. 

Wfrt,ttmixt:±WZ$ti±Mi (11) KIBSfcO-f-f 
x? • ■ yXfA. 

(20) ®m.mz£^xm&z 

tit:±ii (11) fclSSJ^f < X9 Yy47- 

(21) fa^' x?v?£xeyK;u- io 
^cS^tl. U VWtf < X ? • 9 v yrtftsJWft* 

trcao-c, ( a ) ±ek T»fcJ:tfrtJinB£ir-f * y 

V^igftf - ( b ) U y;/<7)+4ft(f«i£i* 
fctimt .(c) +4ffl{fWfc±ffifctf»9l*lEffi 

2r«ffi-ri»si@t .(d) twizt i xfmmmm 

(22) ±ffifc»£#jft*4BW*3 4>fc*WJE ( 2 

i ) izimmm. 

(23) gPt (c ) *\7b»yWfAA9 • 9? 20 
xrisoiWMRR t U y 4X9-97 y~r<nWfc 

■*-*a»£#tr±£ (2i) (ceao^rft. 

< 2 4 ) SB < b ) ^TPRSStT U V^fclSfrtS 
SB**trJJE (21) ttBttom 

[Hi ] sawf^^ • 7 7vr<wmmx'hz>. 
[02 ] t^fa^ • 9y>r<r>mmmmx'h 

5. 30 
[03] r-rx? • ??vrmo<3HltfBm«:!l3i-r 

[04 3 fu?- ^9>'roioo5llt»JIIS:»R't 

x-hh. 

[06] t<x? ■ tyyToimmmmmmm 
x-hh. 

[07 3 74X9 ■ 9?y7<n\^cr>mmtB<r>fckM 

mmx-foh. 40 

[08 3 =T4X9 ■ X9-/9(T»\7\izmMAh.tzmk 

Ltcr 4 x 9 • 9 y yy<r> i mmtmBnmmmx'h 



&mi 1-16237 

1 4 

[09 IfU^ l^'v ^±tr^i.tffl^.Vrr^<0 
r <f X ? • ? 5 1X70 1 o<03S«$!B«OWHIS"C& 4 . 

[0103 T4X9 ■ X9 -v 9 HzmU&ttitzW&L 
tzT4X9 ■ 97y7<n\r><mkim%<F>%j^W&X' 

[0113 T4X9 ■ **-y?±C3£tCtt*£Tfc» 

«or -f x 9 ■ 9 7 yr<n i ^^mmm^MMmmx' 
hh. 

[0121 r^x? • X9v 9-klz%&friLXt:tk<7)T 4 

x 9 ■ 9 7 yrcrm&mmm^mmmTh h . 

[0131 T4X9 ■ X9 v9±.l / zm*.iLXttk<7)T4 

x 9 ■ 9 7 y?^mmm<r>&±wmmx'h * . 

[0 1 4 3 r 4 X9 ■ X9 -y 7±taI*ATfcSM>? < 

x9 ■ 9 7yrcommmm^m±mmmx'hh. 

[015 3 T4X9 ■ X9 v 9-UzmfriLX tllkftT 4 

x 9 ■ 9 7 yrcommmm<o^mmmx'h & . 

[016 3 T4X9 ■ X9-y9±.l / Zmfr$.Xtz&<7)T4 

x 9 • 9 7 yrnmiW&nfokmmx'h & . 

l o fa^ • *747 

3 2 XfVW-yt7h 

33 i\y 

40 fa^ 

4 00 ir4X9-9 7yv° 
40 1 ±ffl 

402 ?JJ 

40 3 ±ffi 
4 04 

4 0 5 t- — '^E 

4 06 j\fmmma 

4 07 r^X^^Wffl^ 

4 08 ftfflW® 

409 *JIH8tt 

4 10 Tffi 

4 11 Jbffi 

4 1 3 fimw 

4 14 ^TWhS (^tftfMBSFHB®) 

419 f-y«B 

420 WlffiK 
42 1 f-^'I« 
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410 
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